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POLYORGANOT TT ANOS I LOXANES 

TI,  THE  COHYDFtOLYSIS  REACTION  OP  BIS  - 
( AC£r:l,ACfiTON ATE  )D ICHLOROT ITAN  lUM  WITH 
ALKYL  ';\RYL  )TRICHLOROS  ILANES 


lowing  is  the  tr'inslation  of  an  article 
by  X.  A.  Andrianov,  Sh.  V.  Pichkadze,  and  I, 

V.  GochKareva  in  the  Russian  language  publica¬ 
tion  Vysokomolekulyarnyye  Soyedineniya  (High- 
■Mo  1  e curar“^ompoxm'5a^V  Vol  IV,  Moscow , 

1062,  pages  256-260l7 

There  is  no  data  available  in  the  literature  concern¬ 
ing  investigation  of  the  cohydrolyais  reaction  of  tri- 
functionai  s ) Jico-organic  cowpounda  with  difunctional 
titano-organ Lc  compounds.  In  one  of  the  papers  it  was 
shown  that  bis- (acetylacetonate)dichlorotitanlu»,  upon 
cohyUrclysis  with  dialKyl  (aryDdlchlorosilanes,  reacts  , 
Tike  a  difuno tiona.l  monomer  with  the  formation  of  polymers. 

There  is  a  definite  interest  to  investigate  the 
reaction  of  hydrolysis  of  bis- (acetylacetonate)dichloro- 
titanium  trt functional  silico-organic  compounds. 

pav-er  presents  experimental  data  on  the  cohydro- 
lysis  rern,ctien  or  bis Cacetylacetonate)dichlorotitanitia 
with  methyl-ethyl-  and  phen yl- t rich lor OS i lanes.  The  hydro¬ 
lysis  reaction  was  studied  in  an  aqueous  medium,  using 
pytidir;  as  an  acceptor  and  toluol  as  a  solvent. 

Tests  have  shovm  that  the  hydrolysis  reaction  of  bis- 
(acetylacetonatc )dichlorotitanium  with  alkyl (aryl )trichloro* 
silanes  takes  place  according  to  the  equation  shovm- on  the 
^jiiSKt  page,  and  results  in  the  production  of  high-molecular 
.  However  the  composition  of  the  polymers  depends 
Ob.  the  organic  group  of  alkyl  (aryl  )trichloroailane8  used 
ill  the  reaction,  ^ 

In  conducting  the  reaction  in  molar  ratios  of  alkyl 
(aryl )tr ichlrosilanes  to  bis- (acet ylacetonate)dichlor6t Ita¬ 
nium,  the  ratio  of  silicone  atccs  to  titanium  in  the  compo- 
sTcicv;  of  tht-  polymer  did  not  correspond  to  the  one  used 
in  the  reaction.  In  every  instance  wc  observed  a  higher 
SirTi  ratio  in  the  polymer,  and  the  maximum  ratio  was 
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obtained  with  hydrolysis  of  bis*(acetylscetonate)dichloro<- 
titanium  with  methyltrichlorosilane ,  while  the  mininun 
was  obtained  for  poly-bis-(acetylacetonate)titsnophenyl- 
siloxane  (see  Table  !)• 

The  data  obtained  from  elementary  analysis  and 
analysis  of  the  functional  groups  of  polymers  show  that 
the  composition  of  the  polymers  corresponds  to  a  link  in 
the  polymer  chain  as  shown  in  table  1.  The  molecular 
weight,  as  determined  by  the  osmometric  method  for  poly> 
bis-(acetylacetonate)titanophenylsiloxane,  was  greater 
and  equalled  103,000  (this  weight  was  calculated  by  Yu, 

S.  Ksimantovskaya). 

Investigation  of  the  infra>red  spectra  of  poly-bis- 
(acetylacetonate)titanoalkyl>(aryl)siloxanes  showed  that 
all  of  the  polymers  have  an  absorption  band  for  the  Ti  -  0 
bond  in  the  Ti  •  0  •  Si  group,  and  total  absorption  is 
observed  in  the  region  that  is  characteristic  for  Si  «  0 
bond  in  the  Si  -  0  -  Si  group  (see  Table  2). 

The  polymers'  good  solubility  as  well  as  their  thermo¬ 
mechanical  properties  (Figure  1,  a)  are  indicative  of  the 
absence  of  bonded  literally:  stitche^  or  spacial  molecu¬ 
lar  structure,  while  the  data  obtained  by  elementary  ana¬ 
lysis  and  functional  group  analysis  correspond  to  the  link 
in  the  chain  whose  molecule  must  have  a  bonded  /stitche^ 
or  cyclo-linear  structure.  By  comparing  the  experimental 
data  from  the  analyses  and  studying  the  properties  of  poly- 
bis- (acetylacetonate )  titanomethylsiloxane,  polv-bis- 
(acetylacetonate)titanoethylsiloxane  and  poly-bis-(acetyl- 
acetonate )t itanophenylsiloxane  we  are  permitted  to  conclude 
that  they  have  a  cyclo-linear  structure  of  such  a  composi¬ 
tion  that  it  is  possible  to  have  chains  of  both  eight-  and 
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tix-meaber  rings  bonded  in  the  chain  with  oxygen. 
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Investigation  of  the  viscosity  of  the  solutions  «in 
benzol  has  shown  that  the  viscosity  of  poly-bis-Cscetyl- 
acetonate )titanophenylsiloxsne  constituted  0.073.  that 
of  poly>bis> (acetylacetonate)titanoethylsiloxsne  —  0.0670. 
and  that  of  poly-bi8-(acetylacetonate)titanomethylsiloxane 
0.069.  These  data  are  not  typical  for  filaaented 
molecules,  which  speaks  in  favor  of  the  above-aentioned 
molecular  structure  of  the  polymer.  The  polyaers  obtained 
were  submitted  to  structurized  heating  at  100,  160  and 
200°.  It  was  established  that  as  a  result  of  such  heating 
all  of  the  polyaers  lost  their  solubility  (table  3). 

As  can  be  seen,  only  poly«bis>(acetylacetonate) 
titanophenylsiloxane  retained  partial  solubility  even 
after  heating  at  200'^  for  a  period  of  four  hours,  while 
poly*'bis«(acetylacetonate)titanomethylsiloxane  and  poly- 
bi8«(acetylacetonate)titanoethylsiloxane  lose  their 
solubility  entirely. 

At  the  saae  time,  after  heating  the  theraoaechanical 
properties  of  the  polyaers  are  sharply  altered  (see  Figure 
1.  b).  After  heating,  the  polyaers  possess  the  typical 
properties  of  structurized  polyaers. 

Roentgenostructural  exaaination  of  these  polyaers 
indicates  (figure  2)  that  poly>bi8-(acetylacetonate)titano- 
methylsiloxane  and  poly-bis»(acetylacetonate)titaDoethyl> 
siloxsme  have  a  structure  that. by  the  degree  of  regularity 
in  the  arrangement  of  aacroaolecules ,  is  transitional, 
between  crystalline  and  amorphous  structures,  and  only 
poly>bis-(acetylacetonate)titanophenylsiloxane  has  an 
amorphous  structure. 

All  of  the  synthesized  polyaers  are  in  the  fora  of 
a  yellow  substance  which,  in  a  soluble  state,  forms  hard 
films  on  the  surface  after  evaporation  of  the  solvent. 

Experimental  Section 

Bis>(acetylacetonate)dichlorotitaniua  was  synthesized 
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by  the  Rosenheia  method. 

Cohvdrolyais  of  methyltrichloroeily>e  with  bim«(ace» 
tvleceiona^e  )(liclilorot_i‘i;aniua.  The  reaction  was  done  in  a 
Tour^ne^flaak  equipped  wltVi  a  mechanical  stirrer,  a 
reverse  condenser  and  two  dropping  funnels.  Into  the  flask 
were  placed  100  milliliters  of  toluol,  1^6  grams  (0.0947 
mols)  of  aethyltrichlorosilane,  and  30  grams  (0.0947  mols) 
of  bis-(acetylacetonate)dichlorotitanium.  While  stirring, 
pyridine  and  a  ten-fold  eMeess  of  required  water  were 
introduced  through  the  dropping  funnels.  Upon  termination 
of  the  hydrolytic  reaction  the  toluol  layer  was  separated 
from  the  aqueous  layer  and  it  was  washed  several  times  with 
distilled  water.  T^e  toluol  was  distilled  under  reduced 
pressure,  and  the  polymer  obtained  was  vacuum-dried  until 
it  reached  a  constant  weight.  We  obtained  12.55  grama  of 
polymer  (yield:  40.3%  of  the  theoretical). 

Cohydrolysis,  of  ethyltrichlorosilane  with  bis-(^etvl- 
acetonatejdichiorotitanitsa.  The  synthesis  was  conducted 
With  the'  equipment  descril>ed  above;  from  15.48  grams 
(0.0947  mols)  of  ethyltrichlorosilane  and  30  grans  (0.0947 
mols)  of  bis-(acetylacetonate)dichlorotitaniua  we  obtained 
18  grans  of  polymer  (yield:  48%  of  the  theoretical). 

Cohydrolysis  of  phenyltrichlorosilane  withbis- 
(acetylacetonateldichiorotiianium.  ^oiy-Dis-(!acetyiacetonate) 
tiianopEenylsiioxane  was  synthesized  from  30  grams  (0.0949 
mols)  of  bic-(acetylacetonate)dichlorotitaniua  auad  20.03 
grams  (0.C949  mols)  of  phenyltrichlorosilane.  We  obtained 
23.19  gfOi*  of  polymer  (yield:  62.6%  of  the  theoretical). 

The  solubility  of  the  polymers  was  determined  by  the 
method  described  in  the  literature  .  The  hydroxil  groups 
were  determined  by  the  Terent'yev  method.  The  thermo- 
mechanical  examination  was  conducted  according  to  the 
method  described^. 

The  infra-red  spectra  were  obtained  in  the  INB08 
optical  laboratory,  under  the  management  of  I.  V. 

Obreinov;  the  thernomechanical  measurements  were  conducted 
in  the  laboratory  of  polymer  physics  maiutged  by  G.  L. 
Sloninskiy.  The  roentgenograms  were  taken  in  the  labo¬ 
ratory  of  roentgenostructural  analysis  directed  by  A.  I. 
Kitaygorodskiy.  The  authors  wish  to  express  their  apprecia¬ 
tion  for  the  assistance  rendered  by  the  workers  in  these 
laboratories. 

CONCLUSIONS 

1.  We  investigated  the  cohydrolysis  reaction  of 
alkyl (aryl )trichlorosilanes  with  bic-(acetylacetonate) 
dichlorot Itanium  and  showed  that  it  leads  to  a  synthesis 
of  polyorgano t itanos iloxanes . 
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2,  In  the  initial  phase  the  polymers  obtained  have 
properties  that  are  typical  for  cyclo-linear  structured 
polymers.,  and  after  thermal  treatment  they  are  transformed 
into  stiucturized  polymers. 
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Fif  1.  Thermoroechanical  curves  of  polymers;  a  —  before 
heating;  b  —  after  heating  at  200° 


1  =  pc>ly-bia-(acetylacetonate)titanomethylsiloxane; 

2  -  poly-bis-(acetylacetonate)titanoethylsiloxane; 

3  -  poly-bis-(acetylacetonate)titanophenylsiloxane. 
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Table  2,  Infra-red  spectra  of  polyaers* 
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Table  3.  Solubility  of  poly-bis-(acetylaeetonate)tita- 
no-organosiloxanes» 
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POLYTINORGANOS ILQXANRS 


^[Pollowing  i«  the  traneletion  of  an  article  by  S.  Z« 
Asnovlch  and  K.  A.  Andrianov  in  the  Ruaaian  language 
publication  Vyaokonolekttlyearnyye  Sovedineniya 
(High-Molecular  Coapoun^;,'  Vol  iVf  No  2,  Moecow, 
1962,  pagea  216-22^ 

llemento-organic  polynera  with  inorganic  molar  chaina 
are  known  under  the  name  of  polymetallo«organoailoxanea 
and  at  the  preaent  time  are  drawing  much  attention.  In 
this  paper  we  preaent  a  atudy  of  new  polymera  — polytinor- 
ganoailoxanea—whoae  main  molar  chaina  are  made  up  of 
atoms  of  ailicone,  oxygen  and  tin,  and  the  ailicone  atoma 
are  aurrounded  by  methyl,  ethyl  and  phenyl  groups. 

The  firat  .samples  of  polytinorganosiloxanes  were 
obtained  in  1956^  by  the  concurrent  hydrolysis  of  diethyl- 
dichlorotin  with  dialkyldichlorosilanea  as  well  as  with 
a  mixture  of  diethyldichlorosilane  and  phenyltrichloro- 
silane  with  subsequent  condensation  of  the  products  of 
cohydrolysia. 

The  polytinorganosiloxanes  studied  in  this  paper 
were  obtained  from  a  reaction  of  double  decomposition  of 
sodium  salts  of  alkyl- (aryl )-trioxiailane  tin  tetra¬ 
chloride  according  to  the  equationi 

4RSi  (OH)i  ONa  +  Sa  CU  |R8l  (OH)«  O^Sn  +  iNsG; 
a  |R8i  (OHH  01«  8b  -  f|RSlOU  Sb),  +  sK|0, 


Where  C|Ht,  C«H». 


By  changing  the  ratios  of  the  reagents,  it  was 
possible  to  regulate  the  ratios  between  the  number  of 
silicone  and  tin  in  the  end  product  over  a  wide  range  and 
consequently  to  obtain  polymers  having  different  properties. 
Vy  using  the  above- indicated  reaction  we  obtained  polyt in¬ 
methyls  iloxanes  with  a  ratio  between  the  silicone  atoms 


4^ 
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and  tin  atoms  rang^frcm  4tl  to  I7il,  poiytinsthylsilOK- 
anss  with  an  SAiSn  ratio  from  1.25tl  to  19«5tl4  and  poly- 
tlnphonylslloxanos  with  an  SiiSn  ratio  from  X.lTtl  to 
17.4tl.  Table  1  presents  the  results  of  chemical  analysis 
of  the  new  polytinorsaaosiloxanes. 

Polytinaethylalloxanes,  polytinphenrlsiloxanes  and 
polytinethylsiloxanes  with  a  ratio  of  silicone  atoms  to 
tin  atoms  in  the  polymer  equal  to  1.25 vlQl  3*98  had  the 
appearance  of  colorless,  |lass«like,  trdnsparent.  solid 
and  brittle  substances,  rolytinetliylsiiexaaes  with  SitSn 
ratio  equal  to  7.74,  15.5  and  19*5  at  room  temperature 
look  like  wiscous  tars,  light  yellow  in  color* 

Polytinmethylsiloxanes  are  stable  in  solution,  how¬ 
ever  when  they  are  distilled  from  the  solution,  even  at 
20-22<^,  they’*ure  no  longer  soluble  in  organic  solvents 
and  do  not  melt  upon  heating.  Polytinetnylailoxanes  and 
polytinpheqylsiloxanes  differ  from  polytinmethylsiloxanes 
in  that  they  can  be  distilled  from  the  solution  with 
preservation  of  polymer  solubility  in  orgahie  solvents. 

Table  2  shows  the  solubility  in  organic  solvents  of  poly¬ 
tinethylsiloxanes  and  polytinphenylsiloxanes  of  different 
chemical  compositions. 

Prom  table  2  it  can  be  seen  that  polytinethylsiloxanes 
and  polytinphenylsiloxanes  with  an  SitSn  ratio  of  4  or 
more  dissolves  well  in  most  organic  solvents.  Polytin- 
ethyls  iloxane  and  polytinpheny is iloxane  with  an  SitSn 
ratio  equal  to  1  dissolves  only  in  acetone.  When  thev  are 
heated  polytinethylsiloxanes  quickly  lose  their  solubility 
(table  3). 

Prom  table  3  it  can  be  seen  that  polytinethylsiloxane 
with  an  SitSn  ratio  equal  to  4  can  no  longer  be  dissolved 
in  acetone,  benxol  and  carbon  tetrachloride  after  it  has 
been  heated  at  200^  for  a  period  of  two  hours.  When  this 
same  polymer  is  heated  at  1500  for  ten  hours  there  is 
significant  loas  of  solubility. 

In  contrast  to  polytinethylsiloxanes,  the  polytin¬ 
phenylsiloxanes  lose  their  solubility  upon  heating 
more  slowly.  Table  4  shows  the  changes  in  solubility  of 
polytinphenylsiloxanes  with  an  SiiSn  ratio  equal  to- 4  and' 

17  in  benxol,  acetone  and  carbon  tetrachloride  depending 
on  the  different  temperatures  at  which  the  polymers  were 
heated. 

Table  4  shows  that  polyt inphenyls iloxane  with  an 
SitSn  ratio  equal  to  4  loses  its  solubility  in  organic 
solvents  after  being  heated  at  200  ,  whereas  polyt inphenyl- 
siloxane  with  an  SitSn  ratio  equal  to  17  loses  its  solubility 
more  slowly.  Thus,  for  instance,  after  being  heated  at  209** 
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for  ten  hours  the  polyaer  with  an  SiiSn  ratio  6f  4  ia 
completely  insoluble  in  benzol  and  acetone,  and  the 
polymer  with  an  SitSn  ratio  of  17,  on  the  contrary,  retain# 
its  solubility  in  full,  in  the  above-mentioned  solvents. 

Prom  table  4  it  can  be  seen  also  that  acetone  is  the  best 
solvent  for  polytinphenylsiloxanea.  The  solubility  of 
poly t inphenyls iloxanes  and  polytinethylsiloxanes  containing 
various  quantities  of  tin  in  their  composition  decreases 
with  increased  tin  content  in  the  polymers. 

Investigation  of  the  kinematic  viscosity  of  5,  10  and 
30%  solutions  of  polytinethylsiloxanes  and  polytinphenyl- 
s iloxanes  in  toluol  with  different  SiiSn  ratios  s^oirad 
very  close  results.  The  polymerization  time  for  polytin¬ 
ethylsiloxanes  and  polytinphenylsiloxanea  depends  on  their 
tin  content.  Table  5  shows  the  change  in  polymerization 
time  of  the  polymers  depending  upon  the  SisSn  ratio  in  the 
polymer. 

It  can  be  seen  from  Table  5  that, as  the  tin  content 
in  the  polymers  increases,the  polymerization  time  decreases. 
When  the  Si:Sn  ratio  of  polytinethylsiloxanes  is  changed 
from  4  to  3,  the  polymerization  time  is  about  30  times 
greater,  while  a  change  in  SitSn  ratio  from  1.25  to  4 
does  not  change  the  polymerization  tine  of  the  sane  polymers. 
The  polymerization  time  of  polytinphenylsiloxanea  is 
considerably  lower  than  that  of  polytinethylsiloxanes 
having  the  same  SitSn  ratio  in  the  polymers.  The  polymeri¬ 
zation  time  for  polytinphenylsiloxanea  increases  sharply 
for  polymers  with  an  SitSn  ratio  of  13.7  or  more.  While 
polytinphenylsiloxanea  with  an  SitSn  ratio  of  8.5.  are 
polymerized  within  35  seconds,  those  with  an  SitSn  ratio 
equal  to  17.4  are  polymerized  only  in  10  minutes.  The 
thermomechanical  properties  of  polytinethylsiloxanes  and 
polytinphenylsiloxanea  depend  on  the  tin  content  in  the 
polymers.  Thus,  polytinphenylsiloxane  with  an  SitSn  ratio 
of  4  did  not  demonstrate  flow  up  to  400^,  but  when  it  was 
plaatified  HJ  with  pentachlordiphenyl  (20%)  it  demonstrated 
flow  at  80-90^  (figure  1,  a).  Polytinpheylsiloxanes  with 
an  SitSn  ratio  of  14  demonstrated  flow  at  130-140^.  The 
thermomechanical  properties  of  polytinphenylsiloxanea  with 
various  tin  content  show  that  an  increase  in  tin  content 
leads  to  an  increase  in  hardness  of  polymer  molecules. 

The  flow  temperature  of  polytinethylsiloxanes  with 
an  SitSn  ratio  of  4  is  about  80^  (figure  1.  b)  while 
that  of  the  sane  polymer  with  an  SitSn  ratio  of  7.75  is  30”. 
Por  polytinethylsiloxanes  with  an  SitSn  ratio  of  1.25  no 
flow  is  detected  up  to  400^.  The  thermomechanicml  proper¬ 
ties  of  polytinethylsiloxanes  and  polyt inphenyls iloxanes 
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with  an  Si:Sn  ratio  of  4  vary:  the  poiytinphenylsiloxanes 
did  not  flow  up  to  400°,  while  the  polytinethylsiloxanes 
melted  at  80°.  Polytinethylsiloxanes  with  an  Si:Sn  ratio 
of  15.5  melt  at  30®,  and  polytinphenylsiloxanea  with  an 
SirSn  ratio  of  14  melt  at  135°,  These  data  show  that 
the  molecular  structure  of  polytinphenylsiloxanes  is 
harder  as  compared  to  that  of  polytinethylsiloxanes* 

Experimental  Section 

The  solubility  of  the  polymers  was  determined  by 
a  method  described  earlier  (2), 

The  polymerization  time  (3)  of  polytinethylailoxanea 
and  polytinphenylsiloxanes  was  determined  on  s  polymeriza¬ 
tion  plate  at  160°, 

Investigation  of  thermomechanical  properties  (4) 
of  the  polymers  was  conducted  in  accordance  with  the  method 
indicated,  with  a  specific  load  of  1  kilogram  per  centi¬ 
meter  square  and  a  rate  of  temperature  elevation  of  70° 
per  hour.  As  samples  we  used  tablets  made  up  of  fragmented 
polymers  compressed  at  room  temperature, 

Plastif ication  of  polytinphenylsiloxanes  with  pents- 
chlordiphenyl  was  performed  according  to  an  earlier  des¬ 
cription  (5), 

CONCLUSIONS 

The  solubility,  thermotnechan ical  properties  and 
polymerization  time  of  polyt inmethyls ilijxanes,  polytin¬ 
ethylsiloxanes  and  polytinphenylsiloxanes,  obtained  by 
the  double  decomposition  reaction,  were  investigated. 

From  the  Institute  of  Elemento- 
Organic  Compounds,  AN  SSSR 
(Academy  of  Sciences,  USSR)  and 
the  All-Union  Electrotechnical 
Institute  imeni  V.  I.  Lenin. 
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P’igure  1. 
Legend : 


Thermoroechanical  curves. 

a)  Polytinphenylsiloxane,  Si:Sn  ratio  » 
1  --  4j  2  —  14;  3  --  4,  plastified 
with  20%  pentachlordiphenyl; 

b)  Polytinethylsiloxane,  Si:Sn  ratio  » 

1  —  15.5;  2  —  7.75;  3  —  3.98; 

4  —  1.25 

c)  Compression  deformation,  % 

d)  Temperature,  C® 
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no.lKOJIO».iMeTHj|r;H;iO!  C«KU 


yHo;itlOJIO»O^K».'ICIilAOMOaHH 


coA«pmiinae,  % 

- - ^1 -  91/Sn 

St  Sn 


23,23  24,98  3,95 
27,02  18,48  6,20 
29,45  15,41  8,10 
30,15  11,98  10,7 
33,54  8.38  17,0 


1  COA'‘r>W*HHI*.  % 

31/Sn 

SI 

Sn 

12,39 

42,0 

1,25 

21,22 

22,64 

3,98 

24,47 

13,42 

7,75 

27,38 

7,48 

15,5 

29,27 

6.38 

19,5 

Si 

Sn 

8t/8n 

10,85 

39,28 

1,17 

17,14 

18,06 

4,0 

20,23 

10,11 

8,5 

20,43 

6,34 

13,7 

20,92 

5,13 

17,4 

Table  1.  Silicone  and  tin  content  in  polytinorganotiloxanes 
Legen-d:  a)  Polyt  inroethylailoxanes 

b)  Polyt inethyisiloxanes 

c)  Polytinphenylsiloxanea 

d)  Content,  % 


Table  2,  Solubility  of  polyt inethylsiloxanea  and 
polytinphenylsiloxanea  at  20° 

Legend:  a)  Solvent 

b)  Si:Sn  ratio  of  polyt inethylsiloxanea 

c)  Si:Sn  ratio  of  polytinphenylsiloxanea 

d)  Benzol  t 

e)  Chlorobenzol 

f)  Acetone 

g)  Ether  I 

h)  Petroleum  ether 

i)  Carbon  tetrachloride 


Notes  +  =  soluble 

•  s  insoluble 
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Table  3.  Solubility  of  polyt inethyls iloxanes  at  20®,  % 
Legend:  a)  Heating  conditions  for  polytinethylo 
siloxane  with  an  Si:Sn  ratio  «  4 

b)  Solvents 

c)  Temperature,  C® 

d)  Duration,  hours 

e )  Acetone 

f)  Benzol 

g)  CCI4 


150  i 

37 

10 

200 

2 

200 

1  -i 

200 

10 

3<J0 

0.25 

400 

0,25 

97 

100 

2 

100 

0 

100 

0 

100 

3,5 

100 

10 

8 

100 

!  100 

1 

1 

44 

14 

100 

0 

5 

iOO  j 

0 

0 

100 

0 

25 

100 

1,5 

0 

12,5 

0 

100 

100 

100 

B2 

5 


Table  4.  Solubility  of  polytinphenylsiloxanes  at  20®.  % 
legend:  a)  Heating  conditions  for  polytinphenylsiloxanes 

b)  Solvents 

c )  Benzol 

d)  Acetone 

e)  Carbon  tetrachloride 

f)  Temperature,  C® 

g)  Duration,  hours 

h)  Si:Sn  ratio  of  the  polymers 


OMJIOMOailM  0  Of. 

Bpibnr  oommepiMau 

AO  ertAiM,  Has. 

- 

Iloaaoaoooe—M- 
casBiieiWi  0  or- 

BpOIM  BOaSMOSaM/ 
luia  ao  OTUiaa.  uamM 

BomeRueM  81 :  Sa 

B 

0 

■omoiuMM  81 :  Sn 

B  1 

C 

1,25 

3,98 

7,75 

8,33 

1.1 

1.5 

34,0 

1.17 

4.0 

8.5 

ol^ 

0,17 

0,27 

0,58 

15,50 

72.25  j 

1S1.25 

13."  - 

17.4 

1.0 

3.0 

4,33 

10.0 

Table  5.  .Polymerization  time  for  polytinethylailoxanes 
and  polytinphenylsiloxanea  at  160°  C. 

Legend:  a)  Si:Sn  ratio  of  polytinethylailoxanes 

b)  Polymerization  time  to  stage,  in  minutes. 

c)  Si:Sn  ratio  of  polytinphenylsiloxanea 

d)  Polymerization  time  to  stage,  in  minutes 


10,657 
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